Correlation between the transdermal permeation of ketoprofen and its solubility in mixtures of a pH 6.5 phosphate buffer and various solvents.
The passage of a drug through the skin is directly proportional to the concentration of the drug in the donor phase and to the permeability coefficient constant Kp. Kp is determined essentially by two factors: the dissolution of the drug in the stratum corneum (measured by the partition coefficient P) and the diffusion in the same stratum (measured by the diffusion constant D). In our study, several saturated solutions of ketoprofen in mixtures of a pH 6.5 phosphate buffer and various co-solvents were studied to find correlations between the solubility of the ketoprofen in the mixtures and its permeation parameters in in vitro permeation studies with Franz cells. The results show that D does not change in the different mixtures; the diffusion of the drug into the stratum corneum is not influenced by the presence of the co-solvents, whereas the partition coefficient is strongly influenced. In particular, Kp and P were found to be inversely proportional to solubility, meaning that when the co-solvent increases the solubility, the partition of the drug and consequently Kp decrease. These findings were confirmed in some developed gels, and the developed gels were found to enhance the ketoprofen permeation with respect to the formulation in a commercial Fastum gel.